.6%, respectively, p < 0.0001) but those meeting VPA recommendations increased (74.6% versus 79.2%, p < 0.0001). In most states girls were less likely to meet VPA guidelines, and boys were less likely to meet media guidelines. The adjusted odds of being overweight or obese, in those children aged 10 years and older, were 1.13 (95% CI: 1.05, 1.21) for 0 -2 days/wk of VPA versus 3 -7 days/wk and 1.27 (1.17, 1.37) for > 2hr/day versus ≤ 2 hr/day of media time. Further, the interaction between media time and VPA had a significant (p < 0.0001) association with being overweight or obese. Conclusions: obesogenic behaviors vary by region in the US, appear to be changing over time, and are associated overweight and obesity status, though differences between boys and girls are stable.
INTRODUCTION
In 2007-2008, nearly one-third (31.7%) of children in the US were overweight or obese (≥85 th percentile for height and weight), a significant increase from previous decades [1, 2] . The prevalence of overweight status varies across geographical regions, with higher rates in Southeastern states (41.3%) and lower rates in the Central Rocky Mountain states (28.1%) [3] . The differences in obesity rates across regions may reflect corresponding variation in obesogenic behaviors.
Behaviors such as physical activity (PA) [4] [5] [6] and television (TV) viewing [7] [8] [9] [10] have been shown to have independent and combined [11] [12] [13] [14] impacts on overweight and obesity. Examination of regional and state differences in meeting recommendations for obesogenic behaviors would be useful for understanding concurrent variations in prevalence of childhood obesity and providing support for lifestyle behavior change research and interventions [3] . Daily lifestyle behaviors such as PA and TV viewing are often used in obesity prevention strategies. Differences in PA and TV between boys and girls have been well established [15, 16] and may play critical roles in the targeted health behavior change. Recent research from Whitt-Glover [17] reports sex differences in the social-ecological correlates of PA and sedentary behaviors. With different individual, family and community variables associated with participation in obesogenic behaviors between boys and girls, interventions must be designed to address the appropriate target behaviors, policies and environmental constructs.
To examine whether children's PA, operationalized as vigorous physical activity (VPA), and TV viewing vary among regions of the US and whether these behaviors have changed, at the population level, over time, we analyzed data from the National Survey of Children's Health (NSCH). NSCH was designed to produce state and national prevalence estimates for a variety of physical, emotional, and behavioral health indicators in children 0 to 18 years of age [18] . Separate surveys were administered in a similar manner in 2003 and 2007, permitting a cross-sectional examination of changes in obesogenic behaviors over this time. The purpose of this study was to determine the prevalence of children ages 6 to 18 years old in the NSCH who achieved the recommended amount of weekly VPA and/or daily media (TV/ video viewing/video game playing). Further, we examined whether the prevalence of these behaviors varied 1) across geographic regions of the US, 2) between boys and girls, and 3) between 2003 and 2007, and 4) their association with overweight status. We hypothesize that there will be geographic, gender and survey year differences in obesogenic behaviors. Since the prevalence of obesity has been reported to be on the rise [1, 2] it is logical to presume that from 2003 to 2007 changes in obesogenic behaviors would support this shift (i.e., higher daily media and lower VPA).
METHODS
Data from the 2003 and 2007 National Survey of Children's Health (NSCH) were used for this study. The NSCH was sponsored by the Maternal and Child Health Bureau and the National Center for Health Statistics [18] [19] [20] [21] . Telephone interviews were conducted using computer assisted telephone interviewing technology between January 2003 and July 2004 and April 2007 and July 2008 with the parent or guardian who knew most about a specific randomly-selected child. The NSCH data are freely available online (http://www.cdc.gov/ nchs/about/major/slaits/nsch.htm) [19, 20] . NCHS Research Ethics Review Board approved these procedures.
The analytic sample size for the current study was 109,151 children (55,540 in 2003 and 53,611 in 2007; 51.3% boys, mean (SE) age 11.5 (0.02) years). Inclusion criteria were being six years of age or older, attending public or private school (i.e., not home-schooled or not enrolled in school), and having no missing values for variables of interest. Demographic and descriptive characteristics used as covariates included age, sex, ethnicity (Non-Hispanic White [NHW], Non-Hispanic Black [NHB], Hispanic, and other), poverty (≤100%, 101% -299%, ≥300%), family structure (two parent biological/adopted, two parent step family, single mother, other). Parent-reported body mass index (BMI) data were available only on those aged 10 and older [18] and were classified according to Center for Disease Control percentiles for overweight (≥85 th percentile) and obesity (≥ 95 th percentile) [22] . There were minor changes in the questions used to query daily behaviors over time. In 2003, the daily media question was: "On an average school day, about how many hours does [child] usually watch TV, watch videos, or play video games?" In 2007, the wording of the question was revised to ask: "On an average weekday, about how many hours does [child] usually watch TV, watch videos, or play video games?" Responses were in number of hours per day in both surveys. The American Academy of Pediatrics' media recommendation of ≤2 hr/day was used for the current analyses [23] . The VPA recommendation level for the current analyses was defined as ≥3 days/week of at least 20 minutes of activity. We chose this criterion to be congruent with the recommendation for vigorous PA in the Federal Physical Activity Guidelines, which is 60 minutes per week [24] .
The region of the country was recorded as Northeast, Midwest, South-Atlantic, South-Central, West, Alaska, and Hawaii. This assignment was based primarily on the four areas defined by the US Census Bureau [25] . There was a sum of 50 states plus Washington DC yielding 51 municipalities.
Data analyses were performed using logistic regression (PROC SURVEY LOGISTIC) to account for complex sampling designs and participant weights. A series of logistic regression models were used to answer whether there was regional variation in obesogenic behaviors. Since boys and girls have different patterns of VPA and media as previously reported [15, 16] , all analyses were conducted stratified by sex. The first model produced crude odds ratios by examining only the obesogenic behavior (i.e., media or VPA) and correlate (i.e., region of U.S.) of interest. Model 2 adjusted for potential confounders-age, ethnicity, sex, poverty level and survey year (2003 and 2007) . The referent region was selected to be that with the highest prevalence of meeting the recommendation. For VPA, the referent was Alaska and for media, the referent was the West region. Wald Chi Square tests generated were used to determine if obesogenic behaviors varied across regions, between 2003 and 2007, and between boys and girls, and if there was a year-by-sex interaction. To examine the association of these obesogenic behaviors with weight status, adjusted odds of being overweight or obese were calculated for those 10 years and older (BMI was only available for 10 -18 year olds; total n = 75,427, 2003 n = 38,081, 2007 n = 37,346) for the interaction between media time and VPA for each state. Additionally, adjusted prevalence of combined overweight and obesity was calculated. SAS 9.2 software and procedures were used with weights and complex study design strata and cluster variables provided by NSCH.
To geographically examine the relationship between the prevalence of meeting media or VPA recommendations and whether or not that prevalence 
RESULTS
Descriptive characteristics of the total sample for 2003 and 2007 are available in Table 1 the VPA recommendations but not the media and 15% met the media recommendations but not the VPA. The prevalence of children meeting VPA and media recommendations ranged from 74.2% -82.1% and 77.2% -83.7%, respectively, across regions of the country ( Table 2) . Table 2 also contains the prevalence estimates and odds ratios (95% confidence intervals) for the crude and adjusted (age, ethnicity, sex, poverty level, survey year) logistic regression models for each region of the US for both obesogenic behaviors. (referent). These findings were similar even after accounting for regional differences in the demographic characteristics of the children sampled (Model 2 For both survey years combined, girls were more likely than boys to meet media recommendations (i.e., boys were more likely to exceed 2 hours per day, p < 0.0001). This difference between girls and boys in media time did not change over the two survey years (p = 0.59). In contrast, girls were less likely to meet VPA recommendations (i.e., girls were more likely to perform less than 3 days per week of VPA, p < 0.0001). This difference between boys versus girls in meeting VPA recommendations did not change over the two survey years (p = 0.62), as depicted in Figure 1 .
Within individual states, the interaction between sex and survey year only reached significance for South Carolina for prevalence of meeting VPA recommendations and in Virginia for prevalence of meeting media recommendations. In South Carolina, the prevalence of meeting VPA recommendations increased from 2003 to 2007 for girls (63.3% to 76.6%) and slightly decreased for boys (80.2% to 79.9%). In Virginia, the prevalence of meeting media recommendations increased (80.4% to 81.5%) for boys and decreased for girls (86.3% to 77.4%). There were no significant interactions between sex and survey year within any of the national regions.
The adjusted odds of being overweight or obese, in those children aged 10 years and older, were 1.13 (95% CI: 1.05,1.21) for 0 -2 days/wk of VPA versus 3 -7 days/wk and 1.27 (95% CI: 1.17,1.37) for >2hr/day versus ≤2 hr/day of media time. Prevalence of overweight and obesity is presented along state-by-state obesogenic behaviors in Table 3 . Further, the interaction between media time and VPA had a significant (β = 0.40 ± 0.06 SE, χ 2 = 39.95, p < 0.0001) association with being overeight or obese for the nation. When each state was w http://www.scirp.org/journal/OJPM/ examined individually, 13 of the 51 states had a significant interaction between media and VPA on overweight and obesity status; available for relevant states in Table   Openly accessible 
DISCUSSION
The primary finding of this study was that there are regional and gender differences in the prevalence of meeting VPA (≥3 days/week of minimum 20 minutes) and media (≤2 hr/day) recommendations in children aged 6 to 18 years in the US Girls were more likely to meet the media recommendation but not VPA. Furthermore, there were changes in the prevalence of meeting media and VPA recommendations between survey years 2003 and 2007. Generally, the prevalence of meeting VPA recommendations was stable or increased while the prevalence of meeting media recommendations decreased. Obesogenic behaviors were also significantly associated with overweight status for the nation as a whole and for some individual states.
These obesogenic behaviors individually and combined were associated with overweight status for the nation as a whole and for some states, but not every individual state. These findings support some, [10, 11, 13] but not all, previous studies [26] . The regional differences in obesogenic behaviors shown in the present study may partially explain the geographic variations in children's overweight status; states that have a higher prevalence of meeting recommendations may have lower levels of overweight and obesity [3] . For example, in 2007 69% boys in Mississippi, met TV viewing and 81% met VPA recommendations concurrent prevalence of overweight of obesity was 45.1% (approximately 15% higher than the national average). In 2007, 85% of boys in Vermont met media and 87% met VPA recommendations. Concurrent prevalence of overweight and obesity was 25.1% (approximately 6% lower than national average). These data are examples of the geographic disparities in obesogenic behavior associated with over- weight and obesity status. The interaction of VPA and media had a significant association with overweight and The sample for calculation of prevalence of overweight and obesity was limited to those 10 years of age and older. Each analysis was adjusted for age, poverty level, family structure and survey year.
obesity for several states such that as children were less active and had higher media, overweight was higher. We predict this relationship was not observed in more states due to the increase in prevalence of meeting VPA recommendations by many states.
Our findings also demonstrate a higher prevalence of meeting VPA recommendations (76.9%) compared with the 1999-2007 Youth Risk Behavior Surveillance System (YRBSS) (64.0%), although the YRBSS examined high school students [27] and daily VPA has been reported to decline with age during childhood and adolescence. Furthermore, there appears to be significant changes in obesogenic behaviors in children between 2003 and 2007. In the majority of individual states (31/51 states for boys and 39/51 states for girls) the percentage of children who met VPA recommendations increased, which was contrary to our original hypothesis. However, our findings support previous work by Sturm, [28] who reported that from 1981 to 1997 sports participation increased by 73 minutes/week for 3 to 12 year olds. However, findings from the YRBSS from 1999 to 2007 showed no change in VPA in high school students [27] . The age of the children sampled may impact these findings; it is possible that younger children may be more active or even improving while older children may be maintaining the same level of VPA.
Conversely, in the majority of individual states (39/51 states for boys and 34/51 states for girls) prevalence of meeting media recommendations decreased from 2003 to 2007 (i.e., more children exceeded ≥ 2 hr/day); congruent with our original hypothesis. The prevalence of meeting media recommendations was higher in the current study than two previous national reports which ranged from 65% -71% [7, 27] . Furthermore, Lowry et al. [27] reported an increase in the prevalence of children meeting media recommendations from 1999 to 2007 (57% to 67%) in a national sample of high-school students. It is plausible that age is interacting with these health behaviors since our study examined ages six to 18 while the study by Lowry et al. [27] was conducted in high school students. We also focused on differences between boys and girls in obesogenic behaviors for each state. Overall, boys were more likely to exceed media recommendations, and girls were more likely attain insufficient VPA. These findings support previous reports that boys are more physically active, but also spend more time watching TV than girls [16] .
To our knowledge, state and national prevalences of participation in obesogenic behaviors have not been reported for children 6 -18 years. A strength of this study is the nationally representative sample collected at two time points. Additionally, information on media and VPA time was collected similarly at each time point albeit with different national samples of children. There are also some limitations which need to be addressed. These data are cross-sectional so no inference about causality or temporal changes at the individual-level can be assessed. Information was self-reported by a parent proxy using questions that have not been tested for psychometric properties, rather than by the child, which may impact the accuracy of the data collected. However, parent proxy has been reported to be an acceptable measure of participation in VPA [29] and TV viewing [30] and all questions were reviewed by an expert panel [18] . Furthermore, a recent review [30] reported that only 7% of instruments used to assess TV viewing had been tested for reliability and validity. The authors recognize the strength of well-tested and designed measures; however, the wealth of available information on this nationally representative sample of children supersedes this limitation. Another limitation maybe the wording of the survey item related to VPA which could lead to an overestimation of children meeting recommendations in the current study. The question on VPA asked whether a minimum of 20 minutes was performed per day rather than 60 minutes per day, as stated in the Federal Physical Activity Guidelines, [24] although the definition of VPA was congruent with that assessed in the YRBSS [27] . Another potential issue that could lead to the underestimation of excessive TV viewing is that time spent with media was limited to weekdays only. Children have been reported to spend 40% -55% more time viewing TV on weekends compared with weekdays [31] .
The fact that volume of media use appears to be increasing over time is concerning, as TV viewing has a hypothesized impact on prevalence of overweight and obesity, independent of participation in VPA [10] , although not all studies are in agreement [26] . In fact, a recent study reported that an exercise-to-TV viewing ratio of 2.5:7 hours/week was necessary to protect against developing overweight in adolescents [32] . Some recent interventions to decrease TV viewing in children were successful and resulted in reduced body mass index, even in the absences of an increase in moderate-to-vigorous PA [33, 34] . The hypothesized pathways whereby TV viewing impacts overweight status are still being investigated and include 1) decreased PA, as media time may displace time that would otherwise be used for sports or other forms of active play, 2) promotion of snacking during TV time, 3) increased daily caloric consumption and consumption of fast food spurred by exposure to child-focused advertising, and 4) lowered metabolic rate during TV viewing compared to spontaneous play [30, 35] .
In conclusion we found significant geographic differences in the prevalence of meeting VPA and media recommendations in US children and that these behaviors were associated with higher odds of overweight or obesity status. Additionally, the present study shows that the prevalence of meeting obesogenic behavior recommen- Understanding state and regional prevalence and trends could be used by public health researchers and practitioners to create regionally tailored interventions and monitor progress over time. However, approaches should address the unique correlates of activity and sedentary behaviors [17] . Further work is now needed to understand why the prevalence of obesogenic behaviors is shifting and how they affect health and disease.
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